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a \^X±.Xh^ ^ <i: 1 TJiSIf ^^SS cov^-r t^-^^-mEaco^Sfr 
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2/ 



mm^mi^-^y y'tm^<o^mmmmm^tifz^m^^t(7)m^^y9y^:^ 

mim9\ ^m^wmi-i>\^<^mmmmm^^^^fz^^w^y-f\z 

It) f y y° t mmm^mm. t^m^.Lxm^^'^y y^mm t mummmm 
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t ^mm.mKmm-t^ tti>i<z^ m^^mi^^ -y y°tmmmm^t<D^m^^ 

mm^mi^^yy'i^imm^mmi-^itmmm^^'s. sm 
^mmKM-^h^^m'^mi)^\ s j/m2 \^xTx^h:it^m^t-r^m^^ \ i 

Ilt*:Sl 3] wmy y y ^ hmm^t^ #7ac^^v^-r2 OM 
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[0 0 0 1] 
[0 0 0 2] 

S i 02 ) ^v'; nva-ftm (S i N) ^j: t^<Dmmm:^m^^hflX\^^:b:^K 

^^)m<7)±tI(±S i 02 /S i N ^ ^O^^li^ltil v^-v-H 
1 0 5 7&5^ff^^$tLTV>^o /N"-;/ v-^-->3 >M1 0 5<Dm:^-h^m^^t^j:^^-< 
>ym^l 0 3;&^f^^^^xTv>^o ^^>-fmmi 0 3(i. L^v^75)^'i*iS|5<^ 

[0 0 0 3] 
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mm 200 3 - 067607 ^-v: 5/ 

0 seii^is 1 0 1 <7)^^#^ y 7° 1 0 0 i:i§m-t^'mi:^itmm^^ y i^ i o e «^ 

Lxm^^hfi^o ^^i^^y-fi 0 0 tsBiis^i 0 1 t<Dmmi>zity^yz^mm 

"km-t^mm^^^^^i o i t^^^t. mm^-^-y ki o 6<^±t3/s'>-7' 
1 0 3 im.^rm& » LTM^^gMi--?) 1 1 ^ ^zmmmitw i i o 

1 0 2^sei^^=fei 0 iiiZ^^iUf^mziiV yu-jpii^m^>(^ti;ho 

[0 0 0 4] 

<h ^ mm.itnmm i^tLxyj-y -y ymm-t h m \z.^m^i^mM t^m 

y'^i^mL. mmt^mm^^Yi^xnm'^nmmh. y^tmmmLx^ 
ifz^ mnmwim\>:iy'7y^7.m.m,^^ir^mm^mm\^. ^yftm^&^t 

[0 0 0 5] 

mm^l 1 -2 3 3 5 5 8^<2:m. (m 1 > 4mRXf5m) 
#ig 2001-351945 -^<2r^ (0 1. S 3 H) 

[#m^:i:m3] 



aitiE#2 004-3003097 



mm 2 0 0 3-0 6 7 6 0 7 v : 6/ 

J|#rjB 2002-261118 
[0 0 0 6] 

It -2) B# t:: 'J -7 n - ^ ii'T- Jnift jSLST^^^^T t)tL^o ^<^)t^ WM. 
p mtr* 19 ^ m^&WL<^P^WM^M a 1 0 ~ 1 7 p p m-e^ 0 . M^<7)^{± 
^g(±. ^^m^ LTvU rjy^^bm^v'; ='>M'fb^^t'<7)^«1*<7)^v^M^ 

gp^. ^m^^y-f^um.mmKy') 'y-f^y-f (fo ^^■t^i.^'^tciov^ 

[0 0 0 71 

■^m-^^^^-hK «r<7)^'a-lwfi. BGA(Ba 11 Grid Array) ^- )^^U^Xmm'&.^ 

m LX i> y y y'^ y y'Wi^m^^^y y'mMT'^wmxWLm^mm'k^^irh ^ 

[0 0 0 8] 
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[0 0 0 9] 

^m^^fzm^(om^mM^^-fhmm.&ut. Htife4^*#^ y ytmumm 
:h^m\\^ixfz^m{z%m^f^fzmmm]t^t^^mL. mmmmitmt^ 

t <7)m^n t ' *3 </ ^ xmu^ y -fmMm^w^kmx ^ b# 'mM.^^ ^mm'-'^Wii. 

5 J /m2 iiJ.T-e*^ i 9 \Z LT^^v^o HufB4^##^f- '^^ y°^Z]f^f&^ftfzi&mm 
^afe^lcMti^ S i O C (Carbon Doped Silicon Oxide) ^ H S Q (Hydrogen Silses 
quioxane) ^ v U :^ (Organic-Si 1 ica) ^ 5^°— 7>^HSQ^ BCB (Benzocycl 

obutene) m<o\^^-rM-^mt Lx ^< . ^fthmm^^^imtx^fzmx 

^^v^o mm^mi^'ryy°±-^zMm.'^^tzy^yy''mM^t. Au. Ag. Cu. N 
i^ Fe^ Pd^ Sn^ Pb^ Ag^ Bi^ Zn^ In^ Sb^ Cu^ Ge> «! 
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#SI 2003-067607 ^-v: 8/ 

[0 0 10] 

^ LT ^ ^v^o mmmmmitmi. mm^m^^ y yi;^v^^ i <Dmmm t . 
m ^ tLTt^ 3 (Dmmm t ^ «9 . H«ffi^ 3 o^jite ti. y > -7 ^ ^ _^ 

JSt-e^^i) J: 9 LT^^v^o 

m^a^tc^M^n. Hyf£S«S<7)/j.^^ < <!: 1 < ^ =^ 1 Mif^-') ^ 

[0 0 1 1 1 

W^iy^ t TinEI" -?) Jim t . lu BB^':»#:-?^ y y" t mtmU^mm. t ^ 1]m L T flu 
Ifi/s^ > y°m^ ^ flu f B^l^mS ^ ^ m%m ic^^t- ^ ^ t ^> . flu 7" 

tnmm^m,ii(Dm^.^^m-r^ ^ ^ icfluffiWJ9i55^'^'&'S>M#iii#:^?^^i- 
^i^it^^fiL. fluiewii&fi. fl^^f^/^'>7^«s^fl^lfe^MS«^(7)gM^^;i3 

^)^^<i:^#m^ LTv^^o flufB###^-;'7°(c{igrBl^^Mi->?>itSI«^75^^3 

/'m2 l^Xrxh^ i d LT ^v^o flufie4^S#:f^ y -7°tcff^^$ tLT^ctelf 

S i O C (Carbon Doped Silicon Oxide) ^ H S Q (Hydrogen Silsesquio 
xane) . ^) f> (Organic-Si 1 ica) . ^- 7;^HSQ> BCB (Benzocyclobut 
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ene) m<D\^^-rM^iUnt LX i> ^\^^o 
[0 0 12] 

fjfS79 y ^ 7.m.^^^-f ^mmt^ WimK^\^^X2 OMP z\^X±.XhhX^ 
CLT^^u^o Ht)ffi^*ft:f^-;/7°±i;ff^^$tL;t:/-?>y«S{i. Au. Ag. C 
u. Ni. Fe. Pd. Sn. Pb. Ag. Bix Zn. In. Sb. Cu. G 

t m^<D^mmmmm ^ ntzm^mm. t o iuib^^^^^ -/^^^^ Lxy 

tg^^L. y 4 y-:i)^^ykLx\^^fj:\y^m2(Dmm'^^r^^-^^j:mt. mmmi 
RV'^m2<Dmm^^r^^^fz^mxmu^<y-:^mmtmmmmmmt mmi^t> 
^Lxun&ir^i:mt. mm^mi^^ y-fh mzwMm. h^im^x^ xm^^ ^ y 

imm'ti>j:mt^M,mL. mtimiRz/m2<Dmmii. mm^'^yy'mmtmu 
mmmm tcommm^-is^^xmu^^y ■fmm:^mmmmx- ^^m^ mm^ 

[0 0 13] 

t fifz^m^^ y -fy^m.^(ry ^ ^ > yrmM ^mj^-r^ am t . mu^mi^^ y -f 
tmm<7)m^mmmm.^tLfzMmmmt(Dm<Dmti^m^^ y -fi^^m vxy 
yyi^^mm^mt^^i (Dmrn^^t^^^^Jimt. mt^^m^^ y y°tmm. 
<r>mmm.m:^mm^^fz^^m^t<Dfii<ommm^mm^i5:^Lxyy y^^m 
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^- V : 10/ 



y •ftmtzw.m.mwLtom^.^^m-r^ i o tcfrie^ i . n 2 Rxf^ 3 (Dm 
v^o mu^mi^'^yy'tmum^m^t^mmir^^miivy^-'mxn^n. 

^<r>')yu-^^{i2 0 o'cm±. 6 o#m±-e^^ ct d t3LT^)^v>o 

[0 0 14] 

j^T. iiiM^#M LxmM<Dmm<7)mm^umi-^o 

t-r^ miTb^mi 0. mi 5^mmLxmi<Dmmmi:mmi-^o 

^mmm^zyv y y°^ y y''^mi-^tx(Dj:miumi-i>mmm. msn^ y 

[0 0 15] 

tfcliE# 2004-3003097 
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^-v: 11/ 



, 7 2 5//mT"^l9^ C u «:-^tfBe«l^^ LTv^^o ^ A 

i&mmmmMm:^^f^i^^rix\^^^o ■t(DL owKm<D—mt lts i ocm^i^ 

mir^o ^t::. ^^^^-^ i-^^±<7)^g:lfffii|^^lt^ (S i OCm) 1 2 0±liC 
u^N*-;/ K2^ffM1-'2)o Cu/N°.y K 2 (±111^ L^&v^C u ^-^traS^nm^Wt::^ 
g^^tLTV^^o #*'^•>^-/^A<7)^®{i, m^lf. S i 02 /'S i N75-^J&>i> 
y v^-'>3 g|553^6^jHC u^N° y F2 7:>^^S{±lLTv^.5, ( 

mi (a) ) o ^t;-<7)iji^#:H7 -^_y^A(7)^®tC^^ >^4. :=.y^)]^m5. 

^L. ^ifLh(Dmi)^h^j::h^^')r )vm^fm-fh (mi (b) ) o ^v^r. 

^;v^±tc-7 ;f M^v;^ h 7 ^ 5 0 // m®S<7))ii¥-e^^1-^o ^ LT 
, CO^^ M^v;^ h 7 lc/-^>-7°mMf^^fflC u/^°y K^:^t;m^'6 J: 9 1^ l O 

0 m:^ <7) PSB ^ ^ o i o > T'w^^ffl K^m^.^m s ^ ^ 

5 0 //mi¥^-e^ y^-r^o 

[0 0 161 

'ft:'^/i-/^A^:^3 0 1 y Y )V) . ^2 0 I RXfT > 
mi 0 0 g/ U #M?Stt^J^±fiK^h-r^Y^WJ^'^^1-^^?R'^'t;«L. 

^•Jgl A//dm2 co^#TtrM^;i>^tc^t#L^;6^^'b^T9 (BI 1 (c) ) o 

U i5';l-il-e^>;i)P d/N i /T i )^6, 5. 4 *J^-;/f^>i/-t^o ^^•^>^^:L 

>M 4 (joo:. y > {± j^f^ ix > v T ^ > izgitm^. ^ffl ^ c <h § ^ (m 2 

T'2 2 0t:. 3 O^^m-bnmL. ^±^/f^JR^'J ^n- tTfi^/i^^'>•/ (/n-vt' 
m^) 9^f^^-r^ (1212 (b) ) o (i^/i/^•>'T°9«^^$tL/c#S#>>i- 
/^A^'e<7)mm^61J=&x>^ h^^fv^ r4 i^yVL^y-X^tLXm^^^^i^^ 
•y-fl^MWut^ (US (a) #hs) . ^<D^^W^yrf^y')y:f^y'fn^ 
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[0 0 17] 

0<Dmm^^y Kl l_hHia»^^i-'2)o »^^i:^7)Be^iK«l 0<D^M/-?';' Kl 
1 tl±A.fzy^yy'9 t<DitLm:$>t>-^i^J^\ m&LXiKm^-ri> (ms (a) ) 

9^:^M/^•u/Kl I ti^M:^'^^ (ma (b) ) o ^ <7) ^ g , Tj^l^ifc L 

T^f'fi:Lfjt»ct-.<7)^j3ii 3 ^mm-hmmzmi\:Lfz:ikmjzir^o ^^mttx 

(i2 OMP aJ':J.±. L< {i. 10 OMP am±m--?>o "7 ^ ^^^Ifg^^ 

t^mmn. i^Mi^^yy'i tnmm^i o t(Dmxmmm±wi 4 ^mj^-r^ 

o wKMiij56mHoi/^-CJticL/c*^:i:^^i-o V7 u 2 0 0 1: 1: - iJ' ( 
^#A) .20s (#) (^ftB) .60s (#<^C) .120s (^#D) R 
?/2 4 0°C. 120 s (^#E) ^^^^k$-<i:. L o wKm<DWl:^~^tli: ^fz t ^ ^ 
. [lI6tc^1-SAT®ftt:-4>^/6^'S J:9t^2 0 Ot:ii-^ (^#A) . 20s ( 

Wcmx^^y vrt:mmLfztz^^ ^ii^mm^^^^Lx\^^fzo 

[0 0 18] 

^tttz^tLT2 0 01C. 6 0s (##C) .120s (^#D) trfi. f!)^(i 
^D'^;i-o7^v: (07) o Z<D X o y ^ ^^Wm^mt^-^^ ^ tiZ X ^ 

^ tmm:^'Wm-i^mmzh x n i^mt\^fznwMx^:i> z-h-h^^-h-^tzo ^ 

(r)t^(n>m^(r)m-W^^^WL(r^m.^i)^h^^n\^fzh^h^ W14^7&^^2 OMP a J-:; 

(ms) o ^(ry^)yu-'\^(r)^'j-f^y-f)\,^^h\zTy^-^^7t\^X\b 
or. 2H (Btrsl) «l<bL-C^ L o wK^<7)pJ/?)mti^D^>0^o/::o 

M^tt^p-^/io ^Fmi^'^ yyt LT(±2 5 0 0^fflO^^'>'7•«^fiK^i^/I 1 5 m 

tbfiE#2 004-3003097 
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h Lfzo ^:fcfiJ^-9--r 5 (30min) -2 SV (5min) 

~125t: (SOmin) i 1"^^ ^)l^t LT^ToTtio 

oTto ^hi,z^ ^F^i^m'T'fHmzfm^ixfzL owKmi 2<7)m^^tli>^c^J:7b- 
':^fzo tfz^ V7n-fpflfi^tf ofcTi^ L o wKMl 2<7)flj7!>«tt^/s>7'<7) 

[0 0 19] 

j-tLxiiA.fz^^yy'^j:t:(D^<yymmi s^mu^^i o (DrnmizM^U^f^ 
M$ttrv^;i> (114) o 

^(D^mmit. L owKmtLxs i ocm'kmmLfzm'km^fz:^^ hsq 

(Hydrogen S i 1 sesqu i oxane) ^ >" j :^ (Organ i c-S ilica)^ 3t^°— 

B C B (Benzocyclobutene) ^OV^-ftt^d^^^^N-^ L < (iCtt^O^eMT^) ^ 

<. :itih<Dm^^lin'\tLfzmxi>^^^o L o wKliirS i O2 SiN 

[0 0 2 0] 

Xi>^\^^L. m^tMizy y y i> ^^M'^nfz-^fzi>(D^]^mLX i> ^^^L. ^<D 

i^<Dmti,xmM7K^i:nmLfzi,<7)xi>§,\^^o ^hK. mm^y ^-^m 

Sn, P b^i^fi<7)i#'^^i^-<7^c^^ Au. Ag. Cu. Ni. Fe. Pd. S 
n. Pb. Ag. Bi. Zn. In. Sb. Cu. G e ^fthcDU^f^^ 

"it^mxi) o T ^ J: v^o nm&mzm'^ ^ nfz^m^^ y vi>sn. Pb, au. 

Ag. Cu. Ni. Fe. Pd. Sn. Pb. Ag. Bi. Zn. In. Sb. 
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u^^y K2{i. Si O Cfll:^^^ ^ ^f&ifm^lfeltSI (m%^mmm) 1 2<7)±t;f^ 
fiK^tL, v^-v3 ym3ii^ ^m<DS i 02 /S i Ng3 a. 3 b/{>-fb« 

[0 0 2 1] 

ffM$ttfc^^• ,y v^-v3 >M (S i 02 /S iN) 3 K'^m^fifzC y K 
2 75^'ffM^n^o -?-<7)±tCyN- y v^-v3 (S i 02 iN) 3' 
L> '?-<7)^PS|5tcC u/N°-;/ K 2 75»^'fIS^-6tJt^Stb-r^ J: ^ tc-r^o Cu/^°■7K2C7) 
mti!,^i%fzU^Rrfy^yi^^-iy3 >m3' (OmDUt^(DmiRiZ^-<^)r^^)\^ 
m (TaN) (m^L^^v^) *^LTA 1 K2' ^ffMI-^So Cu^N-yK± 

a, Ti. T i N^^'^-^^tLibOlfSM. ^^Mtr^o T ^ ^v^o -e<7)±^C/^° 
v^-->3 >m (S i 02 / S i N) 3" ^fmL. ^(DmnmzA 1 /N'-;/ K2 

yv^-v3>M3" <^^Pg|5i:. ^<DmMliZ/^Vr^ ^ )l^m (P d/N i 

i) ^^f^LT{i^fi/■^■>'7°9 ^^^-f^o ^<7)j:9t^^ C u y K;^C/A 1 -7 

Se#l 2 a. 12 b:/}^fm^fifzS i O CM^ib^^ 2«<7)jg:Stm^e3i>^'b«^ 
$ tLTV^^o C u .y K 2 (i. y ^ ( S i ^ y T') 1 l/ZW-J&^tifz h ^ 

y 7. ^ ^j: ti:^t^m^U 1 a tCum^l 2 a. 12b LTS^fi<3tl«M 

[0 0 2 2] 

mz. mi 0(i. /N'-;/ v^-v3 ^ KM^fflv^/i^JT'^^So HI 1 

0 (a) (i. m9<D^fmx$>^ . Ell 0 (b) (iEl 1 5 0»^^J-e^)^o Hi 
0 (a) tiiov^-c. ###^-;/-7'l±<7)ig:^^m^^^mi 2<^)±^cff^^$n/^/^' 
•;/v^-v3>m (S i ©2 ys i N) 3l,Z'^m^fitiCuy^y V27bm^^fi 
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-e<7)±H/N--7 v^-v3 >M (S 102/5 iN) 3' ^MJ^L. ^(Dmu 

^RXf^^ yiy^-i^ Barns' (DmnUt^<DmM^^^<')rj<^)]ym (TaN) 

ms" *ffML. '€-or?iPSPt::A 1 /N--;/ K2' ^gB^fitJiiSmi"^ J: 9 l^ffMI" 
-1)0 /N"-;' v^-v3 >^3" (i. S i 02 /S i NM-h-f <7)±n^^^tL7t::}^°'; 

'y3>m3"<7)mnut^(DmMi,zy<vr^^)\^m (Pd/N i/t i) ^^rt 
ffl-r ^ i .!: ;^>^'-e ^ >2) o i&mmm^mm 1 2 f*. c <7)^T'(i. c u ^ ti 

y 7° ( s i ^ -7 -7°) 1 iiffM ^ ;{x7t: h 7 y ^ t^^-^tf t itriec u 

[0 0 2 3] 

mo (b) [zio^^^x. ^mw^yy'i±^<D\&mmj^mm 2<D±.[zfm^ 

fifz^^y v^-v 3 >M (S i O2 i N) 3 Ic^^H^ tL/iC u^^••y K2;6^'ff^ 

m^p^ho -ecTjitc/N-y v^-v3 >m3' ^rffML. -eo^psistr C u K 

2:^>^'^:^fi^trSai-t'?) i ^ lci"^o Cu/^• ■y K2 OSm^tt7tg|5:S*:?g.^;^V^• ■y 
-V3>M3' or?intl5t^<0j^i22tc/s-'; 7^ (P d/N i /T i ) 

LT(i^/^V^~>'7'9 *MM1-'2)o v^-v3 >M3" (±. S i O2 i N 
i 9 \z)icnmMti'- 3 . 5 J':i.T(Oig:iim^j^^im (low km) ^^^m^^ y -f^z 

[0 0 2 4] 

ttliE#2 004-3003097 
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^-v: 16/ 



HiifiJT-ti, y^y:^m<Dy^vr j< ^ )i^t ltt i . N i . p d^mmLfz-^^z 

fll,zmiE^i^l^i><r>X-^i^^ Ti. Cr. Cu. Ni. Au. Pd. TiW. 

W. Ta. TaN. T i N. Nb'^^C*^^. mmm. ^^M-e4> J: <^^o 

;i^°'M^ KM^BCBM (Benzocyclobutene) ^l^j^fflT^^o 
[0 0 2 5] 

■7°2 KD^^y-fmm (s n - p b ) 2 s^fm-t^ho 

, ^-^yiy^-i^ 3 ym2 7 Kx^mm^m^nx^^^o t-r. iiA.fz<Dmim^ 

y^y^:^mm^mir^mm2 6im§mU2 0<D^W'^y K2 4_L{iii 
»^5fUi-^„ > h*;K55^ifoae^^>K2 0(Dm^^^y K2 4 t/N'>y«^2 
3<7){ig^-^^^fv\ 50kg. 2 sm&LXiRm^-r^o ^<7)^k. 7 
■7 > V(D y-)V2 5 fJJ ^ LT. 3~10s'fiT^220t: tCy^JS ^ ±lf T 
. 2 2 or-ei - 2 0 sor^mf t■C{±^/i/^">7°2 3 tS£l^*«2 0 (7)^^^/^° 
K2 4 t^m^ir^o ^(r>^ky~)^2 5^{%*p-t^o i<7) t # {i^/f coU^iLiy. 

T t3 o r ^@ L 7t # (Dmm 2 6 om^,/^*^ h mmz -tbxo tmt l tz 

^(D^tmx^^Z t:^^^:^-^fzo t fzZ<7) t ^ coWn.m^i. 2 0MPaJ'J.±MS 
L< (i 1 0 OMP z]ik±.X^ho ^<7)^##^y7'-if 1 5 or. 

2 H?S'fkL-C^ L owKM<7)i!|;6m{4^i: 55^:0-0 y^Co 
[0 0 2 61 

'ftmtt^P^T'Co ^mW^y-ft L-C{i2 5 0 Oiao/s^y'TS^f^ggi^n^c 15m 



{±iliE#2 004-3003097 
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m^^^ ^ }^^Ji- 5 5V (30min) ~25t: (5min) ~125t: (3 
Omin) ^ 1^^ ^ )l^tLX^7'ofZo 

wCO^WO-efi. L o wKMt LTS i 0Cfli^j^fflL/i'^«^i$^/i7)^ HS 
[0 0 2 7] 

tfz^^i^y'mmt LxmMMXliS n-P b(i^fi<7)d#^^i^'^7t:;6^ Au. 

Ag. Cu. Ni^ Fe^ Pd^ Sn. Pb. Ag. Bi^ Zn. In. Sb. 

Cu. G e^j:t^^:iivh (D^^m. "it^^X^ o T ^ J: v^o gBI^»«<7)^^/N° .y 
K<)Sn. Pb. Au. Ag. Cu. Ni. Fe. Pd. Sn, Pb. Ag. B 
i. Zn. In. Sb. Cu. G e ^ ^^^ttibcor^^t?. it^^. mmmx^ 

[0 0 2 8] 

^11. mi 2:s.r/iiii 3 ^#BSLT^3<7)^M^j^iJ^^-r'i>o 

mi 2Rz/mi 3fi. ###:^«<^Mit:^s^^-rxe»f®m-e^^o t-r\ 
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112 (b) ^) L< {illl9 ic^-r^s->^^ftit(7)ys;^/-/'g;^ HiA.fzyOy") 3 2* 
v'J 3>:^^(7)ifi##^aL-/NAlCff^^-r^ (mi 2 (a) ) o >kl>Z, 
a.-/NA^Mtl. #7a-e<7)?#14i|^/i>^^2 0 MP a l^J.±<Dyy y ^7.mn^^^i-^m 
ms 5 a ^^^fiJl-^o {±^/JV^~>■7°3 2<DM^<7)5 0%7!)^h 9 0%{3:i3 
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